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(54) LINER MANUFACTURE METHOD 
(57) Abstract: 

FIELD: plastic working of metals, in particular, cold plastic deformation method. SUBSTANCE: method 
involves manufacturing two parts, pipe and enclosure, from materials with different elastic limit; 
assembling parts by installing pipe in enclosure with space between their walls; subjecting part 
made from metal with lower elastic limit to plastic deformation. EFFECT: increased efficiency and 
Improved quality of liner. 2 dwgs 
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(54) cnOCOB H3rOTOBJIEH*lH HEMHEPOB 
(57) Abstract 

Mchoji t>3o BaHne : o6pa6<rrKa MerajuioB flaaneHMeM, b xiacTHocm. o6pa6orKa mcto/jom xojioakom 
nnacrsraeexoft fle^opMaipni. Cyrrpiocrb roo6peTeiiHH: iraroraamfBaioT ft Be flerajm - Tpy6y u o6anouKy W3 
MaTepnanoB c paannuHbttt npe^ejioM ynpyrocTH. Otfupawr ynouHHyrbie RtTdjm nyrtu ycraHOBKH Tpy6bi b 
o6ojioqrcy c 3aoopoM. floc/ie c6opKn nnacmwecKOH ppfyopuaupai nojjBepraioT flerajib, K3roToaneHHyio M3 
Merajuia c MeHbmnM npeflenoM ynpynocni. 2 m. 



Description [OnncaeHc H3o6pcrrenn5il: 



M3o6peTeaMe othocutch k xonoflnoii o6pa6orKe MerajuioB nnacTOTiecKHM j^opujapoBaimtM m Moxter 6biTb 
ncnojib30BaHO, HaxipvLMep, ^na H3roroancHMH jicttHepoa ^na uyuimjjpoB mTaHroBbix «e<|>THHbix Hacocoe. 

M3Bec*reH cnoco6 H3roroBneiowi jiewwepoD. cornacHO KOTopoMy TOHKOcrcmiaH Tpy6a BCTaBJitteTCtt b 
o6onoHKy c 3a3opoM [1| Mew^y napyjKHow noBepxHOCTbio Tpy6bi w BHyrpeHHeM noBepxHocTWo o6ojiohxm 
MMeercH 3a3op. 

He^ocraTKOM npHBe^emioro cnoco6a nanHercfli Hamnoie 3a3opa Mempy Tpyfxm w o6ojiohkoh, npHBo;jHmero 
k cKKxemno tkcctkocth jieuHepa, a d HCKOTopbuc cnynafix, nanpuwep, npH mporroanciiMM u^mo^poB 
He^THHbix HacocoB ii3 JicuuepoB. 3a3op 3uamrrenbH0 CHHSaer KanecTBO nocjieflywnzeH onepaunH 
ynpotiHCjaiH BHyrpeHHeM noBepxHocru qmiHHRpa a30TnpoBaHMeM. 

M3BecreH cnoco6 raroxo b/jckhh neimepoB, corjiacHO KOTopoMy napyjKHyio noeepxnocTb Tpy6br w 
BHyrpcHHWio noBepxHocTb odqxiohkh fraroxaBJiMBaioT kohh^cckmmh |2| HejjocraTKOM BbnncoraicaHHoro 
cnoco6a fmnnerrca to, mto oh <xnomnbai b ocyxuecTarieHHH. CnowHOCTb npe^craanpieT H3roToaneHwe 
conpHPaewbix noBepXHOcreM w6o TpeoyeTCH crporo cornacoBaTb onHoocHocrb KoiotMecKoti BHyrpeHHew 
nosepxHOCTH o6o;iomxh c kohhm ©ckom HapyxHoft noBepxHocrbio Tpy6bi. 

Taxmc TOBecreH cnoco6 mopotob/ichmh jieKnepoB, corjiacHO KOTopoMy nocne coopKH Tpy6bi c o6ojioukoh c 
HeKOTopbiM 3a3opoM no conpnraeMbCM no EjepxH octhm , neftHep no^ecpraiOT amxx}) pcTHpc oai auo (cM.raM »e 
crp.38) [3 1 t. e. imacnwecKOH fle$opManHM Tpy6bi c n^ribio ycrpaHemw 3a3opa Mew^y Tpy6ofi u oootiohkoh, 
m o^KOBpeueuHoro ynpoweHUH; Tpy6bt. 

HeflocTancovi iobccthopo cnoco6a h3potobjichhr JieftnepoB hbtihctch to, mto npn ckpciuichkh jicftHepoB 
nocpe/jCTBOM naacr*raecKOH fle<}>opMaipra o/jhoA H3 #erarcefl jieftHepa (o6ojioiikh mhm TpyGbi), He 
yuHTbiBawTCH MexaHMwecsue cBOMCTBa MerarmoB. «jto He no3BojiHeT o6ecneHHTb KanecTBeHHoro. 
6c33a3opHoro cKperuieimH Tpy6w c o6o;iomroh w, rsik cnejjcTBiie, npHBO^nT k HH3K0My KanecTBy M3^ejma b 
uejioM. 

HanpKMep, npn roroTOBneHHH ujtrntH/ipoB ne4>THHbix nrraHroBbix HacocoB M3 CKpenneHHbix jieitecpoB, r^e 
Tpy6a HsroTaBnHBaercH id BbicoKanertfpoBaHHOU a30TwpyeM0H crann, a o6onouKa H3 HH3KoyrJieponHCTOH 
crajiu, M3-3a BbnneyKa3aHHoro ne^ocxaxKa b npouecee asoTtipoBaHMn qumfanpoB ho 3a3opa Bbi^ejipaoTCH 
ra3bi t npenarcTByion^ie HopuajibHOMy nporeKaHHio npouecca asorxipoBaHHH, b pe3yjibTaTe Hero pe3Ko 
B03pacraer BpeMn aaorrwpoBajom h chwkzctcsi KaqecTBo asoTHpoBamin noaepxHOCTJi ipuiHHHpa m Hacoca b 
i^cjiom. 

3a^aMCM H3o6p€TeHMH 57BJiHerc5i pa3pa6oTKa cnoco6a iraroroBJieHMn jieKHepos, oGocrieuwjBaiomero 
KanecTBeHHoe 6e33a3opiioe coc^HnciiMe Tpy6bi c ooojiohkom h noBbiincHue «ecTK0CTH newHepa- 

YKaaaHHbiit TexmraecKHH pe3ynbTaT flocTHraercH tcm, hto npn H3roTOBneHMH Jietmepa, BKrooMaiocnero 
K3roTOBJicHMe ^syx ^erajiew Tpy6bi h o6ono«ZKii m c6opKM kx npyr c njpyrow c 3a30pOM, corjiacHO 
H3o6peTeHMK> nnacnraecKOMy ^e^opMUpoBaiimo no^BepraiOT fleTajib, lororo a/iei myw H3 Meraruia c 
mchuchm npe^ejioM ynpyrocTH. 

Pe3yjibTaT0M pciuarun nocraBncHHOH 3a^aHH nsnnercH to, hto npw B03^eMCTBMM Ha ^eranb, 
M3roroBJieHHyio M3 KteTanjia c MeHbniHM npcflcnoM ynpyrwrw Mepe3 Hee mw B03^eMCTByeM iia ^eranb c 
6ojibniMM npc^enoM ynpyrx)CTM. 

flocne chhtmh Harpy3KM b AcraJiw c Men mum m npefle/ioM ynpyrocru ocTawrcH ocraTOHHbie nnacTHMecKMe 
^ecJwpviauwH. a ^eTant. c 6onbuiHM npeAenoM ynpyrocru npMMer cbow nepBOHauanbHbie pa3Mepw m 
6e33a3opHO npiWDRer k conpHraeMO« noBepxHocTM ynpyrow nerajiH. 

Ha (J)nr. I H3o6pa7seH cnoco6 coeniaieimn /ieiniepa. b kotodom o6onoioca rar^oToaneHa M3 Merajuia c 
MeHbimiM npe^enoM ynpyrocTM, a Tpy6a M3roToaaeHa H3 MeTaana c 6anbimiM npc^e/ioM ynpyrocru; Ha 
(J)wr.2 cnoco6 coenMHeiom /iewHepa, b kotodom o6ojiouKa M3roToanena W3 Meranna c 6onbauTM npe^enoM 
ynpyrocm, a Tpy6a M3roTotuieHa M3 MeTajuia c mchluimm npeAcnoM ynpyrocTH. JlewHepa M3roTaanHBajoT 
cnc^nyioimtM o6pa3oM. 

nepooHaHasibiio nsroran/iMBaJOT o6onoMKy I. floc/ie 3aMepa oiryTpeiniero ;;MaMeTpa o6olTiomkm 1 
o6pa6aTbiBaK>T no HapynuioM noDepxnocru Tpy6y 2. o6ecnc<4iiBa*i rapaHTMpoBaimbui 3a30p Mcm^y 
conpHraeMbfMM noBepxiiocrnMit. nocne c6opKM ooojtoukm 1 c rpyoow 2 neHHep nocTynaeT na onepamoo 
cKpcnneHMH. CKperuieHHc ocy mccrrBTLHerc/i nocpcflCTBOM RcfopKiaiyni o/^hoh m3 conpHraeMbJX ^eraaew 
o6ojiomkm 1 kjtm Tpy6bi 2. J^e(|>opMauMio mo who npoBonwTb npw noMOuyi bwcokhx AaxuicHKii jkm^koctm, 
ra30B. cuocoCom kodkh, o6KaxKM, ^opHOBaHw^ unw npyrnx cnocoooo. 

Ha (Jiwr.l noKa3aii oahii H3 BO3M0?fUibix BapuairroB CKpenacim^i /lcwnepa. b kotodom o6o/ioHKa 1 



TOroTooncHa to MCTaana c MCHbnmM npenenoM ynpyrocTM, a Tpy6a 2 H3 Merarma c 6ojti>iiimm npenenoM 
ynpyrocTM. B npMBe/jeHHOM crcyuae n/iadwecKOtt jietyopktaiQm nomoepraioT ofo/iowy 1. J^w zrvro ua 
MeTarmopcifiymcM o 6opymoDaHHH. HanpHMep, ropTOOHTajibuo-pacro^HOM craHKe b DepT/nomnoii 6a6ne 
M3^emw. no och craHKa ycrajiajinuoajoT o6KaxHow HHcrpyMeirr c fle<J>opM*fpyK>mMMM pommaMw 3. B 
cre6enb craHKa ycTaHanniuaaioT onpaaxy 4. Ha KOTopoM nocpeflCTBOM urrHijrra 5 yaKpen/iHJor /icwHcp. 

nocne HacTpowKM j\e$Qpharpyiauxpx ponnKOB 3 Ha pa3Mep MeHbtne HapyraHoro /niaMerpa odojioukh (paaMep 
no ^e4>opMHpyioruwM pojiHKaxf onpeflcnHercH aKcnepwxieHTanbHO, d 3aBMCHMocTM ot /niaMeTpa jieimepa, 
Tonnpibi CTenoK ooo/iohkh 1 m xpy6bi 2 h wexaroraecKHX cbokctb Meranna) pacKaraOMy MHcrpyweHTy 
cootfmajox Bpan;aTcnbHoc abmjkchmc V, a /icHHCpy nocrynaTenhHoe S, BbmojmHioT nnacTMHecKyio 
Ae<jK>pwamoo o6ojio«ikh 1 m ynpyryio Ae$opMai]Kio Tpy6w 2. 

B CBH3H c paoJoraHbiMH MexaHHMecKMMM cBowcTBaMH uerajuiOB o6ojioukm 1 vl Tpy6bi 2 b odonotcce 
npon30ft^yT nnacnweciuie ^ecJwpMauioi, b pc3y/ibxaTe mcto HapyjKHbrii h HHyTpCHHHH A HaMe TP bI 
yMeHbmaTcn, a b Tpy6e 2 npoiraoHflyT ynpynte ^e^pMai^wH, rjje nocjie chhtmh Harpy3RH napaMerpbi 
Tpy6w Bo^BpaTHTCH b nepBOHauanbHoe nonomeHSie, npH otom, npoH30M^eT 6e33a3opHoe m KauecxBCHHoe 
CRpenjieHHe JieitHepa. 

Ha (J>ht. 2 H3o6pajKeH offyai to ex>3mojkhblx BapnaHTOB cxpeiuicHHH neHHepoB. d kotopom odojioHita 1 
TOroTOBJicHa to Merajuia c 6ojibnmM npeflejiOM ynpyrocrw. a Tpy6a 2 ho Merarma c mchudhm npejjenoM 
ynpyrocm. 

/IewHep ycTaHaanHBawT Ha nporwKHou craHOK c ynopoM b npwcnoco6neHne 6 o^hhm K3 roprjee. B 
OTBCpCTHC Tpy6t4 2 BBOflHx onpaBKy 7, Ha Bbixo^ b KOTOpyio BsopatiHBaioT AopH 8. £(opH no irapyjKi ioMy 
AuaMerpy Bbmarmeii Ha pa3Mep 60/1 brae paaMepa BHyrpcHHer© nManerpa Tpy6bi 2. Bcnumma Harnra AopHa 
8 b OTBepcTHM rpytfbt 2, Kax h b npeAWAymeM cnyuae, onpeflenHercH 3KcncpuMeHT ajn bho . IlpM Bmno^eHMM 
onpaHKM 7 no^aMH S npoH3BOA«T njiacTHKecKyio Ae^opMauHio rpy6bi 2 it ynpyryio RcfyopMauyno ooohomkh 1, 
npHBOAHnjMX k 6c33a30pH0My h KaMecTBeiniowy cKpenneHHM o6ono^KM 1 c Tpy6oft 2, Kax h b rrpeAMAy 11 ^ 
cnyMac. 



Claims |<t>opMyjia H3o6pereuw5il: 



Cnoco6 M3roroaneHWH neiaiepoB, BK_rnouaioaxwM W3roToaneioie Tpytibi m o6araomui. cfcpny mx Apyr c flpyroM 
nyreM ycrajHosKM rpy6br b o6anowy c oaoopoM h nocneAy*xnee ruiacrireecxoe fle^opMMpoBaHwe o#Hofi M3 
co6paHHbix fleraneii, oTjnraaioTmafCH tcm. mto Tpy6y h o6ono^Ky H3rx>TaBrrHBaK)T K3 vreTannoB c paoHbtM 
upc^caoM ynpyrocTM, a nn acnrmecKoii fle^opMai^ni no/jeepraioT ^eraat>. H3rorosneHHyio M3 MeTa/i/ia c 
MeHbtnwM npeRenoM ynpyrocrw. 



Drawing(s) [MepTeJKHl: 
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(54) LINER PRODUCTION METHOD 
(57) Abstract: 

Field: Plastic metal working and, in particular, metal working by the cold plastic 
deformation method. Substance of invention: Two parts — a tube and an enclosure — are 
made of materials with different limits of elasticity. These parts are assembled by 
inserting the pipe into the enclosure with a clearance. After their assembly the part made 
of a metal with a lower limit of elasticity is subjected to plastic deformation. 2 dwgs 
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Description: 

The invention relates to cold working of metals by the plastic deformation method and 
can, for instance, be used for the production of liners for oil-well sucker rod pump 
cylinders. 

A liner production method is known, which involves the insertion of a thin-walled tube 
into an enclosure so that there is a clearance between the outer surface of the tube and the 
inner surface of the enclosure (1). 

The drawback to this method is the existence of a clearance between the tube and the 
enclosure, which results in a lower rigidity of the liner, and in some cases, for instance, 
when liners are used in the manufacture of oil-well pump cylinders, this clearance 
considerably impairs the quality of the subsequent operation — the hardening of the inner 
surface of the cylinder by nitriding. 

Another liner production method is known, in which the outer surface of the tube and the 
inner surface of the enclosure are made conical (2). The drawback to this method is that it 
is hard to use. The difficulties associated with using this method are encountered at the 
stage of forming the mating surfaces since it is necessary to ensure the alignment of the 
conical inner surface of the enclosure and the conical outer surface of the tube. 

Still another liner production method is known, in which after the tube and the enclosure 
are assembled so that there is a clearance between the mating surfaces the liner is 
subjected to autofretting (ibid, p. 38) (3), i. e., to plastic deformation, for the purpose of 
eliminating the clearance between the tube and the enclosure, and, at the same time, the 
tube is hardened. 

The drawback to this liner production method is that in joining the liner parts by 
subjecting one of them (the enclosure or the tube) to plastic deformation the mechanical 
properties of their metals are not taken into account, which makes it impossible to ensure 
high-quality tight joining of the tube and the enclosure and, in consequence, results in a 
lower product quality. 

For instance, when liners assembled from tubes made of high-alloy nitrided steel and 
enclosures made of low-alloy steel are used in the manufacture of oil-well sucker rod 
pump cylinders the gases emitted while nitriding the cylinders from the clearance 
between the tube and the enclosure due to the above drawback interfere with the normal 
course of the nitriding process with the result that the nitriding time is considerably 
increased and the quality of nitriding the surfaces of the cylinder and the pump as a whole 
is impaired. 

The object of the present invention is to propose a liner production method ensuring 
high-quality tight joining of the tube and the enclosure and a high liner rigidity. 
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This object is achieved as follows. In the liner production process including the 
production of two parts — a tube and an enclosure — and their assembly with a certain 
clearance the part made of a metal with a lower limit of elasticity is subjected to plastic 
deformation. 

In deforming the part with a lower limit of elasticity, the deforming forces are transmitted 
through this part to the part with a higher limit of elasticity. 

When the loads acting on the part with a lower limit of elasticity are relieved it will retain 
residual plastic strains and the part with a higher limit of elasticity will acquire its 
original dimensions and will tightly bear against the mating surface of the other part. 

Fig. 1 illustrates a liner production process, in which the enclosure is made of a metal 
with a lower limit of elasticity and the tube is made of a metal with a higher limit of 
elasticity, and Fig. 2 illustrates a liner production process, in which the enclosure is made 
of a metal with a higher limit of elasticity and the tube is made of a metal with a lower 
limit of elasticity. Liners are manufactured as follows. 

Initially, the enclosure 1 is produced. After measuring the inner diameter of the liner 1, 
the outer surface of the tube 2 is machined to ensure a guaranteed clearance between the 
mating surfaces. After assembling the enclosure 1 and the tube 2, they are joined. This is 
done by deforming one of the mating parts — the enclosure 1 or the tube 2. Its 
deformation can be effected by using high-pressure fluids or gases or by forging, 
spinning, mandreling or other methods. 

Fig. 1 illustrates one of the possible versions of the method for joining the liner parts, in 
which the enclosure 1 is made of a metal with a lower limit of elasticity and the tube 2 is 
made of a metal with a higher limit of elasticity. In this case, it is the enclosure 1 which is 
subjected to plastic deformation. To this end, a spinning tool fitted with deforming rolls 3 
is mounted on a metal-cutting device, for instance, it is secured in the swivel workhead of 
a horizontal boring machine. Mandrel 4 is secured in the machine spindle, and a liner is 
mounted on the mandrel and fixed theretaby means of pin 5. 

After adjusting the deforming rolls 3 for a dimension smaller than the outer diameter of 
the enclosure (this is done experimentally according to the liner diameter, thickness of the 
walls of the enclosure 1 and the tube 2 and the mechanical properties of the metals used), 
the spinning tool is imparted a rotary motion V and the liner is imparted a translatory 
motion S with the result that plastic deformation of the enclosure 1 and elastic 
deformation of the tube 2 are effected. 

Due to differences in the mechanical properties of the metals, of which the enclosure 1 
and the tube 2 are made, plastic strains will develop in the enclosure, whereby its outer 
and inner diameters will be reduced and elastic strains will develop in the tube 2 and after 
the load is relieved the tube will acquire its original characteristics, the result being that 
high-quality tight joining of the liner parts will be effected. 
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Fig. 2 illustrates one of the possible versions of the method for joining the liner parts, in 
which the enclosure 1 is made of a metal with a higher limit of elasticity and the tube 2 is 
made of a metal with a lower limit of elasticity. 

The liner is mounted on a broaching machine so that one of the liner ends abuts against 
fixture 6. Mandrel 7 is inserted into the tube 2, and broach 8 is screwed into the end of 
the mandrel. The outer diameter of the broach is one size larger than the inner diameter of 
the tube 2. As in the above case, the interference fit of the broach 8 in the tube 2 is 
determined experimentally. When a feeding motion S is imparted to the mandrel 7, the 
tube 2 is subjected to plastic deformation and enclosure 1 is subjected to elastic 
deformation with the result that, as in the previous case, high-quality tight joining of the 
enclosure 1 and the tube 2 is effected. 
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Claim: 

A liner production method which consists in producing a tube and an enclosure, 
assembling them with a clearance and subsequently subjecting one of the assembled parts 
to plastic deformation and wherein the tube and the enclosure are made of metals with 
different limits of elasticity and the part made of a metal with a lower limit of elasticity is 
subjected to plastic deformation. 



RU 2095179 CI 

Drawings: 



Fig. 1 
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Fig. 2 
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